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PREFACE. 



It is not claimed for tliese lessons that they add anything to tlie 
world's store of knowledge, but it is hoped that they may he helpful 
toward making avaiiahle for schoolroom use a beginning knowledge 
of the more common forma of life found in the Philippines. 

The mterest manifested bj thi writei s pupils with whom thi. 
work has been testtd encourage^ this expectation As tta piomei 
m its field those into whose hands it may tome are relied upon to 
be induIgLnt of it* imperfections Cnticismb corrections and 
suggestion ire incited and will be gratefullj recened fir only hy 
such as istance cm the more elabonte work of which this is the 
forerunner be made ser\ieeable to all parts of the Archipelago 
It is certamh imnccessar\ to offer advice ti ttneherp of the eh s 
cniploved m these Islands as to the m inner of presenting the 
'^uh^ect matter so that I shall confine nn self to t few suggest ons 
of what I hi\e found helpful le'iving the rest to the judgment of 
the instructor 

Of first importance is to have the specimen m each case and 
where not possible to obtain it I belieie the lesson might bettei be 
omitted ■in cffoi-t has been made to use on]> such forms is aie 
general throughout the 4rehipelago and if net m the vicintty the 
specimen cm usually be found m a neighboring town 

Departing from custom I have begun with the higher forms of 
life primarily because few schools are supplied with the apparatus 
nc'ctesari to work among the simpler life forms so what is done 
must be of a nature only to require the unaided eye. Again, 
interest must be awakened, and that will not come if the beginning 
work is on matter which is beyond the comprehension of the pupil. 

Fnrtlierinore we arc working among a people eharaef^ristieally 
eager to give assistance, and they will become more interested in 
the work if they can be the means of helping us to gather, for the 
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use of the schools, objects which have been before them all their 
lives, in many cases the very objects by which they Hve. 

Agricuiture in the United States is meaning more to the farmer's 
boy and girl than ever before, and this has been brought about by 
such men as Prof. L. H. Bailey, of Cornell University ; President 
Jordan, of Leland Stanford Junior University; and Secretary of 
Agriculture Wilson, of Jowa, who have taught us how beautiful 
and interesting are the things which surround the children on 
the farm and in the country, and that they need only to be studied 
to reveal themselves. In its industries lies the future of the Philip- 
pines, and greatest among all is agriculture. Our duty it is to 
try to instill into the minds of the young such a love for the 
things of nature that they may want to produce them. This task 
must be wrought out with patience and will require genuine and 
persistent clfort upon the part of the instructor, but its possibilities 
for the Philippines are stupendous. In a few years the Depart- 
ment of Agriculture at Washington has grown to be the largest 
and best equipped institution of its kind on earth. The Govern- 
ment is willing and anxious to assist, the people are interested, 
and in most eases the success or failure of the work will rest with 
the teacher. 

The illustrations, which are from photographs taken expressly 
for use in these pages, it is believed will be found a most helpful 
feature. To the Jesuit Fathers, to whom science in the Philip- 
pines is so deeply indebted, for courtesies at their magnificent 
museum, and to the authorities of the Government Botanical 
Garden for many favors, I desire to express my grateful apprecia- 
tion. 
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INTRODUCTION TO LESSONS. 



11. yoii were to visit some of tlio larger eitios of tlio earth, like 
London, Paris, or New York, you would find beautiful parks wlicrc 
trees, shrubs, and plants are grown and animals are kept to inatniet 
and please the older people and the children. 

The collecting of these objects of nature from all parts of the 
earth and the work required to care for them cost a groat amount 
of money, but the people who pay it do not think the money is 
wasted when the things taught are of so much use. 

The municipal government of Manila has this idea of instruction 
and amusement in mind while it is at work beautifying the Botanical 
Garden and the various parks, and it will in time make Manila one 
of the most attractive cities in the Far East. 

Those who can be helped most by these great public schools of 
nature are the people who live near them and visit the gardens often 
enough to get very familiar with what they contain. As the greater 
number of boys and girls do not live in the cities, they must learn 
what they know about plants and animals in some other way. 

You will no doubt be surprised when I tell you that around your 
homes there are so many objects of interest that you could not know 
about all of them if you studied from the present time until you 
were very old. 

There may be some who will say, "Of what ukc is it to ine to 
i^tudy about these things? Are they of as much use as arithmetic. 



Every subject that you study has at least two values: First, what 
it is worth to you in everyday life; and secciul, what iis value is in 
helping you become better and more useful to the world and to 
yourself. 

It is plain that the subjects I have named— arithmetic, civics, and 
geography — are all useful. They help to store our minds with 
knowledge, to help our memory and imagination, to strengthen 
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our minds in many other ways, as different forms of exercise make 
stronger different parts of the body. 

They have other values, too, in helping us to become more accu- 
rate, more patriotic, and broader minded, as you will see when you 
are older. What is true of these subjects is true also of the study of 
nature. 

Besides the great national institutions at Washington, D. C, 
each State has its agricultural college and experiment station where 
students are taught to study and observe the forms of life, and at 
these stations knowledge of the greatest value to farmers is obtained 
and distributed. 

Animals, plants, and minerals, the air and its movements, waters 
and their effects— all are the subjects of careful investigation in 
their relation to the welfare of the people. 

Here in the Philippines we have a Bureau of Agriculture, a 
Forestry Bureau, a Weather Bureau, a Mining Bureau, a Bureau 
of Government Laboratories, a Bureau of Ethnological Survey, and 
a Bureau of Coast and Geodetic Survey — all of which are doing 
much to advance the interests of all the people of the Archipelago. 

The chiefs of the Bureaus I have told you about are ail the time 
looking for young men to assist in the work in their Bureaus, and 
the ones most in demand are those who have sharp eyes, who give 
attention to details, and who have had training. 

Later you will leave school, and the greater part of your life will 
be spent where the earth, the sky, the flowers, and the birds will be 
everyday sights. Do you wish to be ignorant of the things that 
are making you happy and that also will be profitable to you if your 
ears and eyes are open? 

We must always remember that if we Icam anything worth 
knowing we must work for it, as we say, and so in these lessons, 
as in others, we must take simple things first and loam them well. 

And as you are learning these valuable lessons you will become 
acquainted with the writings and works of art of those men who 
by a study of nature made lasting names as writers, scientists, and 
painters. Later I am going to tell you the names of some of 
these great men and also some things about their hves. 

I am sure you will want to know how you can help on this great 
work that you have read about. There may be no plants for you 
to discover or animals for you to describe until you have had 
training, but you can seek out the resources of your neighborhood, 
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tull your parents aiul friends about tlie tliing.s they have not had 
your opportunity to learn, beautify your lionies with ftowori^, shelter 
them with shade trees, and hy means of a good garden vary and 
better your food. 

Especially by care of the school grounds aud by making the 
plaza attractive you can be useful to your town and feel that you 
are doing a part toward its progress, and at the same time become 
each day a better and more respected citizen. 
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CLASSIFICATION. 



"In Ijcgiiining the study of zoology, it sct'ins useful to talvc a 
general survey of the animal kingdom. Without some such bird's- 
eye view — necessarily superficial — one is apt to lose sight of the 
plan in studying the details. But the survey can be of little service 
unless the student has the actual animals before hini or in his 
mind's eye." (J, Arthur Thompson, professor of natural history in 
the University of Aberdeen.) 

With the idea in mind of placing each animal in its proper posi- 
tion in the classification, I have appended an outline which may 
be consulted as each type is taken up. One or more representative 
forms are given under each ckss. It is suggested that the common 
English names and not the scientific names of the orders be taught 
when the several forms are taken up, as the pupils at this time need 
only a general idea of the relations animals bear to each other. 

The pupils should understand that Latin names are used by 
scientists to enabSe people speaking different languages to name 
and classify systematically. Under "species" the first name ia the 
family name and the second name given is the individual name. 
For example, take "Corone philippina;" Corone (crow) philippina 
(locality), literally, the crow of the Philippine Islands. Again, 
"Corone americana," the crow of America. Other jiames may 
indicate anatomy, habits, discoverers, etc. The work will be taken 
up and carried on in the order indicated in the outline ■. 

MbTAZOA ClIOnOATA. 

Mammalia Monkeys, bate. 

Aves I'arrots, crows. 

Reptilia UKarda, HnakBK. 

Amphibia Frogp, U-mh. 

PiH(^g ___ SIiarkH (other allied tornis). 
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Molluscs Cuttlefishes, snails, clama. 

Arthropcrtla Spiders, flies, centipedes. 

Ecbinoderma Starfishes, sea urchins. 

Coelentera Jellyfiehea, Beaanemooee. 

Poritera Sponges. 

Protozo.\.' 

Pimpleat tormf of animal life. 

'These forin.s are to be treated in a bulletin now being prepared. 
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MAMMALIA. 

(Mammals.) 



PRIMATES. 

("First order.") 

If you were asked to name some interesting animals I believe 
jou would mention, among them, the monkey; and if I were to 
ask you why, yon would say that it is because it is the most like a 
human being in appearance of all animals found here. 

In nearly every village in the Philippines may be found some 
of these interesting little animals; and, wherever they are, chil- 
dren—and older people, too — may be found watching them doing 
the many thing their minds tell them to do. 

The people of the Philippines are not the only ones who have 
spent time in observing these animals. Learned men of many 
other countries have studied these animals to see in what way they 
are related to man. 

You will be interested to know that some men are trying to 
find what they call a "link," that will connect the lower life forms 
with the higher life forms, for this class of scientific men believe 
that ail life forms came from one simple form. 

When the theory, as it is called, was published to the world a few 
years ago the man who brought this idea to the notice of the world 
was ridiculed as much as Christopher Columbus was when he 
declared the earth to be round, but when people began to make a 
study of this theory of animals as this man had done they at once 
saw that there was something in the idea. 

Before we commence to study the monkey closely let us keep 
two things in mind: One is, that we should be very careful about 
the terms we use in describing the different animals, and the other 

U 
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ia, tliat we should always compare everythiog we examine with 
something else. 

First we will notice the size of the monkey and with what his 
body is covered. 

How does he differ in his covering from the eat? The fish? 
The bird? The snake? 

When the monkey is not carrying something in his hands how 
does he walk? What other animals walk the same as man does? 
What animals walk the same as the monkey does? 

Notice the eyes, ears, and nostrils of the monkey and see if he 
has the same number as man has. 

How do the arms of the monkey compare in length with his 
legs? How do the arms and legs of man compare in length? 
Which legs of the carabao are the longer? 

Notice the fingers of the monkey and see if he has the same 
number as a man has; see if his fingernails are shaped the same; 
observe if he can place his thumb against all the fingers to pick 
up objects and if he can place his great toe against all the other 
toes on the same foot to pick up objects. 

Count the teeth of the monkey and see if he has the same number 
that a person has; notice how and what he eats; if he appears 
to like some persons and animals and does not like others; if he 
sleeps lying down or sitting up; if he sleeps most in the daytime 
or at night; his skill in climbing; if he can climb better than the 
parrot; and if he is brave or a coward. 

If yon look at the skeleton of the monkey foimd in the picture 
and then at a picture of the skeleton of a man you will see that thoy 
are much the same, except in size. 

What organ has the monkey that man has not? 

If yon could see the internal parts you would see that they are 
very much the same as man's. The monkey has the same diseases 
that man has and may be given a smaller amount of the same 
medicine that a man would be given for the same sickness. 

Some persons are very careless and give the name of "monkey" 
to all animals that look at all like them, but it would be as proper 
to call a ]nan a monkey, as there is less difference between the 
highest form below man and man than there is between the dif- 
ferent primates below man. 

Belonging to the primates with man are the gorillas, chimpan- 
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zees, orang-outangs, gibbons, baboons, marmosets, lemurs, tarsiers, 
aye-ayes, and the monkeys. 

The monkeys of the world are divided into the New World 
monkeys and the Old World monkeys. Nearly all the monkeys ot 
the New World have prehensile, or grasping, tails. Those of the 
Old World have not. 

Monkeys aie eaten by people and are considered by those who 
eat them as very good food. Is any use made of the skins ? 

We should not keep the monkey, or any other animal, in cap- 
tivity unless we take good care of it, and when we have these 
animals we should not annoy nor abuse them. 

QUESTIONS. 

The questions given under this lesson and under the ones to fol- 
low are not intended to be in any sense complete and should be 
supplemented with others. 

What order of animals resemble man most in outward appear- 
ance? 

How many different members of this order are considered to be 
natural to the Philippines? 

What member of this order do you commonly see ? 

Describe the monkey as to form, size, color, organs, movements, 
food, habits, and disposition. 

Name five other members of this order and tell where each is 
found. 

Which is the largest member of the order ? 

Do the monkeys of the Philippines use their tails to pick up 
objects ? 

Do you like the sun, rain, or the shade best? Which docs the 
monkey like best ? 

Will the monkey eat green fruit ? Do you ever sec the monkey 
trying to catch spiders? 

Can the monkey hold objects with his feet ? How is he ai)]e to do 
this? 

Why does the monkey place the food m the ehtek pouches? 
(Allowing me to suggest an answer: I wil! sn thit I belioe it 
is to allow the saliva to act upon the food before it is pa-ssed to the 
stomach. It is common for people to s\-\ the monkey uses the 
cheek pouches to store food. This may be true when he desires to 
get more than his share, but he also holds it in his paws.) 
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■ What position does the monkey take in walking i 
laturally? 
What position docs he take when he sleeps ? 



TliG notes here and the ones given after the other lessons are 
for the use of the t«aeher in answering sucli questions as children 
who are deeply interested in the subject may ask and also ae a 
basis to furnish more work if more is needed after the work out- 
lined in the lesson is completed. If teachers desire any specific 
knowledge regarding the classification, structure, or habits of 
animals an attempt will be made to furnish such information if 
they will write the Bureau of Education requesting the same. 

Among the primates man {Homo sapiens) stands alone as the 
only representative of the species. 

N^ist come the gorilla, chimpanzee, orang-outang, and gibbon. 

The next lower in the scale are the Old World monkeys and 
baboons. 

These are followed by the New World monkeys and the last ■ 
named are followed by the marmosets. 

Last of all are the lemurs, tarsiers, and aye-ayes. The last 
named have so many differences that some naturalists place them 
in a suborder. 

Man is the most widely distributed; the gorilla is found in 
western equatorial Africa; the chimpanzee is found in western and 
central Africa; the orang-outangs live in the forests of Sumatra 
and Borneo; the Old World monkeys are found in Asia, Africa, 
and the Malay Peninsula; the New World monkeys are found in 
Mexico, Central America, and South America; the baboons live 
in Africa; the lemurs, tarsiers, and ayc-aycs are found in Mada- 
gascar, Africa, and the Malay Peninsiila. 

' As regards dentition, the gibbons are the most like mmi and 
the lemurs least. 

The gorilla is the largest and fiercest form. A specimen was 
shot in Africa which measured 165 centimeters in height and 
weighed over 180 kilograms. 

The chimpanzee is the most susceptible to training, and for that 
reason is most frequently seen in public performances. 

The Japanese red-faced monkey is not tropical, but may be seen 
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playing in tlie snow nt the New York Zoological Park, an uxltcIso 
he evidently enjoys. 

New World monkeyB have flat noses and a wide division hetween 
the nostrils, while the Old World monkeys have more pointed noses 
and a narrow division hetween the nostrils. 

Stories of monkeys living in villages regularly laid out. of 
armies of them attacking people, of their having a distinctive 
language, and other very reniarkahle characteristics ought not to 
be taught unless the teacher is certain from personal experience 
or undisputed authority that liie statements arc correct. 

AVe have interesting facta to teach that we are certainly positive 
can not be disputed. 

The old classification of "bimana" and "qnadraniana" has no 
emphasis and should not be taught. 

CHIROPTERA. 
(Bats.) 

Tn a lesson before tliis one we learned about luoiikevs and I iisked 
you to compare the monkey to the bird as regards tlie covering of 
the body, and now I am going to ask you to compare the organs of 
the bat with those of the bird. What organs have they that are 
used for the same purpose? 

You may learn two interesting things about bats — first, that they 
are the only mammals which have the power of flight, aitd sccoml, 
that they are a very low order among mammals. 

Are we going to call the things the bat uses to fly witJi wings? 
Many people would call the skin between the limbs of the flying 
lemur wings, but we are not going to do so, for it would be incorrect. 
The flying lemur can change his course only slightly, while the bat 
can fly in any direction it wishes. 

Looking at the bat we see that it has long fingers on which the 
membrane of the wing is spread, and that the thumb is a claw. 

Of what use is the claw to the hat? 

How do the hind legs of the bat compare witli the fore legs in 
length and in size? For what are the hind legs used? 

If we look only at the head of the bat we might think it to be 
a flesh-eating animal like the cat, but if we look at tlie teetli we will 
at once see that it lives upon a vegetable diet. 

Some kinds, however, eat insects, and some naturaiists have 
classed them witli insect-eating animals. 
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Dogs the bat fly in the daytime, in the twiiight, or in the night ? 

Every clear evening there may be seen in the streets of the villages 
of the Philippines little bird-like objects which the ladies are very 
anxions to avoid, as they are said to be very troublesome when 
gotten in the hair. Why are they so hard to get out? 

In the streets, too, yon have seen men with long poles knocking 
down these little animals to be used as food. 

The sea washing the shores of the Islands has made many caves, 
and if you were to go into some of the larger and darker ones you 
would And the homes of thousand of bats which, on your entering 
and disturbing them, would fly about very rapidly. 

Although there would be many bats in the air, I hardly think any 
of them would strike you, as the bat has a wonderful sense of touch. 

At the bottom of the caves where a river does not run you would 
find a substance called guano. It is the manure of the bats, and if 
taken out and placed on land will make it very rich. 

Another kind of bat which is very common may be seen hanging, 
with many more of its kind, in the large trees near open places. 
You will have no trouble in finding the tree if you get near it, as the 
bats are always quarreling and fighting among themselves. Ask 
your father to tell you where there is a tree with bats in it. 

If you remained near the tree all day you would see the bats fly 
away at night. The name of this common bat is the fruit bat; 
but it is sometimes called the flying fox, because it is thought to 
resemble a fox. 

As bats fly in the dark and are very disagreeable, not much is 
known of their habits. If you can learn some new things about 
them by watching their habits you will find many people interested 
in hearing about what you have learned. 

The bat, like the monkey, has a four-celled heart, lungs, stomach, 
and intestines. The blood of the hat is warm compared with the 
blood of the monkev. 



Where arc the bats found? Bats are found everywhere on the 
earth except in the arctic and antarctic regions. 

How do the fore limbs of the bat differ from those of the 
monkey ? Into what is the thumb changed ? 

What can you say about the length and strength of the bones of 
the bat ? 
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Name two places when; bats live. What is found in the bottom 
of the caves where bats live and what use could be made of it ? 

Are bats ever eaten ? 

What sense have bats that is very highly developed ? 

Has the bat a heart? Lungs? Stomach? Intestines? Is the 
blood warm or cold ? 

What do you think bats are catching when they ari' flying about 
in the evening ? 

Upon what do the flying foxes or fruit bats live? 

How does the bat differ from other mammals anil how does it 
rank in the scale of mammals? 

Name five familiar mammals besides monkeys and bats and give 
a short description of each one. 

What is the name of the order to which tliu monkeys belong? 
The bat? Man? 

Why is this class of animals called mammals? Ts the ciirabao a 
mammal ? The pigeon ? The cat ? 



There are about four hundred species of bats Imown. Most of 
them are insectivorous, a few are carnivorous, and some are frngiv- 
orous. 

Bats are better flyers than birds or insects. 

What is Icnown as the common hat of the United States is per- 
haps the best known, but the few bats of the temperate region give 
one but a faint idea of the immense numbers in the Tropics. 

Flying foxes are said to do great damage to fruit, and the fruit 
growers of California were instrumental in getting a law passed 
that not one live specimen could be brought to the State. 

Although it is comman to refer to bats getting into the hair, I 
have never known of such a thing happening. Information along 
this line is desired. 

Bats are divided into seven families as follows: Insect-eating 
bats, free-tailed bats, common bats, false vampires, horseshoe bata, 
leaf -nosed bats, and fruit-eating bats. 

Many pecularities of anatomy and grotesque forms are to be 
found among bats. The peculiarities to be found, together with the 
fact that they occupy a unique place in nature, will well repay one 
to make some investigations. 
32264 2 
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AVES. 

(Birds.) 



PASSERES— PSITTACI-CORACIIFORMES. 

(Perchers)-(Parrots)-{New order, including kingfishers, 
HORNBiLLS, Etc.) 

Birds aie Icund i.n all the contnent'. and larger islands of tiie 
earth and are ver^ much noticed heiiu'se they ha^e the power of 
flight and becauie some of them 1 ivt the power to s ng very 
beantifullj while others make very diMgreeable sounds 

What other animal have we stud ed ibout that has the power of 
flight? Why IS it not seen "^onuth a in birds' 

There are mani interesting things to be learned about birds, but 
by far the most important thing for us to learn is that they are 
very good friends of the firmer and tie ^irdentr ind that we 
should never harm them unle'ss n e are sure the^ do « i > ig 

Unless jou have made a study of birds and their habits jou will 
have no idea of how many troublesome mseits they eat The food 
of some birds consists almost entirelj ot insects If we care nothing 
for their beautiful plumages and swtet songs this is reason enough 
to entitle them to the care and protection of man. 

The crow that we shall study about in this lesson belongs to a 
very large family of birds. Sometimes a crow is called a perching 
bird. Why? 

Crows are very common in the Philippines, and if you will notice 
them closely you will see that their food consists of snakes, frogs, 
insects, and sometimes fruits. 

The Department of Agriculture of the United States decided, 
after a number of experiments, that the crow does more good than 
harm. 

We will now pay attention to the parts of the crow, and we see that ' 
some of the most important ones are the bill, wings, feet, and tail. 
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Of the four parts we have named the most important one is the 
bill, from the time the bird comes out of the shell until it dies 
the bill plays a prominent part in getting the bird's food and in 
some eases protecting it from its enemies. How else may it be 
used? 

Notice the difference between the bills of the crow, horDbill, and 
parrot. One is used for picking up insects, one for helping the 
bird make a loud noise, and one is use for climbing. 

How else may a bird's bill be used? What is the bird's brush 
and comb? 

What means of movement has the bird besides, its wings? Birds 
usually have four developed toes, but they are modified in as many 
ways as the bill. 

Some are used as weapons, some are used in swimming, and some 
are used in perching. How else are they used? 

What do you think is the use of the tail ? Wliat is the difference 
between the tail of the crow and that of the hen ? Which one fl,ies 
most? 

How does the rooster use his wings to express joy? Some birds 
use their wings to fight with and some to help them in running. 

The crow and most other birds have an alimentary canal consist- 
ing of a mouth, pharynx, esophagus, crop, stomach, gizzard, and 
intestines. 

The gizzard has a very tough lining, and this, assisted by the little 
stones that are swallowed, helps the bird grind up its food. 

Why is the food not ground in the mouth? 

The bird has a liver, spleen, pancreas, and a four-celled heart. 
The blood of the bird is warmer than that of any other animal. 

The bird breathes by means of lungs, but the lungs are connected 
with air sacs and the air sacs with the bones. 

ISfest to the mammal the bird has a better brain than any other 
animal. 

In the forests of the Philippines and in the homes of many of the 
people may be found the interesting birds that we call parrots and 
cockatoos. 

The people like them because they are easily kept and take very 
kindly to captivity. 

The parrot has a broad, fleshy tongue, and he is capable, by reason 
of having this, to make many different sounds. He has a good 
memory and when something is said to him a number of times over 
he will sometimes repeat what has been said. 
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Is the voice of the parrot agreeable or disagreeable? 

Describe the wings, bill, feet, and tail of the parrot and tell in 
what way he uses these organs. 

Are parrots eaten? What do the parrots live on when people 
have them for pets ? 

What is the difference in appearance between the parrot and the 
cockatoo ? 

Which ia the more easily trained to do tricks? 

The internal organs of the parrot are the same as those of the 
crow and they do the same work. 

Do not keep any animal as a pet unless you know how to care 
for and feed it. 

QUESTIONS. 

Where may birds be found ? 

Why do people notice them ? 

What are the forelimbs of the bird called ? 

Name one principal food of birds. 

Name five birds not named in the lesson. 

What are the principal organs of the bird and what are they 
called ? 

Name three ways the bird uses its bill. Name two ways it uses 
its wings. Name three ways it uses its feet. Name two ways it 
uses its tail. 

Which ^o you like best, the birds' songs or their plumages? 

Name the principal divisions of the alimentary canal. 

How are the young of birds produced ? 

How are birds useful to man? What harm do they do? 



Birds occupy a prominent place in nature, about 13,000 species 
being known, many of which have been the subject of very careful 
investigation. 

They stand between mammals and reptiles and are more closely 
related to the latter. 

It is generally conceded that birds descended from reptiles, and 
fossil remains show that the earlier forms all had teeth. 

Birds are interesting from three points of view— the scientific, 
the economic, and the esthetic. 

The bill is used as a needle, auger, chisel, spear, hammer, and 
in many other ways. 
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Eoosters elap their wings and the grouse drums, both simple 
forms of music; the ostrich and the cassowary use their wings to 
assist them in running; the gander uses his wings as weapons of 
defense. 

The tail is used to express emotions — note the raising, drooping, 
spreading, and jerking. 

Parrots use the foot as a hand, ostriches use the foot to strike 
with, the hen uses her foot as a working instrument. 

The temperature of birds varies from 100" to 113°. 

The color of birds has been the cause of much scientific observa- 
tion with many interesting results. 

Birds' plumages vary with age, changes of season, and migration. 

The kind of food given also modifies the color of some birds, and 
bird fanciers take advantage of that fact to produce more highly 
colored birds. 

Regarding bird mimicry it has been obaerved that the birds 
living on the plains have duU plumages, while those living in the 
Tropics have plumages more nearly like their surroundings. 

Birds place faith in their powers of mimicry, as we notice in 
some birds which will fly only as a last resort. 

The subject of migration will not interest us much here, as most 
birds migrate simply from the valleys to the hills. 

For those who wish to identify birds I will add a few sugges- 
tions, but would particularly refer you to the circular sent out by 
the Bureau of Education. 

Note the locality; the time of the year; the time of day; if the 
bird appears to be at home or resting during a long flight ; the size 
and shape of the bird ; the manner of flight ; the color of the crown 
of the head; markings back of the eye; the color of the throat; 
shape and color of the bill ; color of the back ; color of the breast 
and belly ; length, shape, and color of the tail ; any difference in 
coloring on the wings; and the shape, size, and color of the legs 
and feet. 

The male is usually larger than the female, has brighter plumage 
and adornments, larger spurs, a more highly colored bill, and 
more given to song. 

To observe properly you should be provided with a pair of opera 
glasses which will also add to your interest along other lines of 
observation. 



^d by Google 



MHTAZOA CHOKDATA. 




.y Google 



Id b, Google 



METAZOA CHOHDATA. |J.l.l.^..} 
REPTILIA, l.iiM^) 




.y Google 



Id b, Google 



METAZOA CHORDATA, 




.y Google 



Id b, Google 



IWtTAZOA CHOKDATA. 




.y Google 



Id b, Google 



REPTILIA. 

(Reptiles.) 



OPHIDIA— CROCODILIA—LACERTILIA. 

(SNAKES)— (Crocodiles)— (Lizards.) 

Most people when they see a snake either run away or try to kill 
it anil at the same time t«U how they dislike the snake. 

I should like to ask you why you do so. Is it something that 
you learned about the snake or something that some one taught you? 

Then many people say that snakes are homely or ugly looking, 
but I could never understand why this is, as many of them are 
graceful and have beautiful markings. 

In looking at the snake we see a round body, a pointed tail, and 
a flattened head. The body is covered with what we call scales, but 
these scales are only a modified form of epidermis. 

The entire outer covering of the snake is called the skin. The 
skin is capable of stretching. If you notice the snake after a hearty 
meal you will see that the scales are far apart. 

If you examine the mouth you will see that the upper and lower 
jaws are not directly connected, thus allowing the jaws to move 
apart to enable the snake to swallow a very large object. 

Inside the mouth are a number of sharp teeth pointing back- 
ward. These teeth are not set in sockets, as are the teeth of mam- 
mals, but are used simply for grasping. What other animals have 
we studied that do not chew their food ? 

The digestive arrangement of the snake is much the siime as 
that of mammals except the intestine is not so winding. 

The heart has three chambers, two auricles and one ventricle. 
The blood is cold. 

Sight and hearing are not well developed in the snake, but it has 
a keen sense of touch and smell and on thorn it depends mostly for 
its food. 
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The snake lias a poor sense of taste. 

The eye of the snake looks hard and staring. Do snakes have an 
eyelid like those of mammals that can be closed over the eyes ? 

The skin of the snake is cast off about three times in one year, 
and strange as it may seem the outer lid of the eye ia cast ofE too. 
When the snake comes out after casting his skin he has a fully new 
suit. At this time the snake is very beautiful. 

Looking at the skeleton of the snake you see it is made up of 
hundreds of vertebrse. This form of skeleton gives the snake its 
great power of movement. 

The snake has no developed legs, but the scales on the under part 
of the body are arranged so that they point backward. Can the 
snake travel very rapidly ? 

Tlie food of the snake consists of small birds, frogs, toads, small 
mammals, and other snakes. 

We have in the Philippines the python {Python reticulatus) , 
which is the largest snake in the Old World and the second lai^est 
in the world. 

Some snakes, as the python, are very large and some species are 
very poisonous, but the harm they do to people is very small indeed. 

Leaving the snakes, we will study a little about the crocodile, a 
large lizard-like animal that inhabits the rivers and seas of the 
Archipelago and is much feared by the inhabitants. 

There is a sea crocodile found in the ocean near Mindanao that 
is said to be the most ferocious crocodile in the world. 

Sometimes these animals swim up the muddy waters of the rivers 
ilowing into the sea, and, seizing men or animals, drag them into the 
water to be eaten. 

The lungs of the snake are peeuUar. Owing to the shape of the 
snake only one is developed, but in the crocodile both lungs are 
developed, and they are somewhat like those of mammals. 

The crocodile has a four-celled heart and the body is about as 
warm as the water or air surrounding the animal. 

Crocodiles produce their young from eggs, laying from thirty to 
sixty in a mound of sand or mold. They often watch the eggs until 
they are hatched. 

Some snakes lay eggs that are hatched outside the snake and some 
species are hatched in the body of the parent snake and are brought 
forth alive. 

What do you call the harmless little lizard that runs around on 
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the wall and ceiling? Docs this little aiiima! fall very often? 
There is a larger and different kind that frequently runs around 
on the walls, but is very clumsy and quite frequently falls. 

Examine the feet of both and then tell why one can stick better 
than the other. 

What do the little wall liaards catch? Does the monkey like to 
cat«h the little lizard? How does the monkey act when he sees 
the large lizard that lives in the woods? If he is very much afraid, 
what does that tell ns about the lizard ? 

If you wili take a piece of sugar or some other sweet and offer 
it carefully to the little wall lizard you will soon have it tamed so 
that it will come to you to eat. 

How many toes are there on the forefoot of the lizard ? Do you 
ever see the wall lizards playing? Are any lizards used for food? 
Before killing any animal is it not well to watch it and see if it 
does more good than harm, and if it does to let it live? 

The lizard has a three-celled heart. 

QUESTIONS. 

What is the highest class of animals we have studied aboiit? 
iSTame the three orders of reptiles we learned about in this lesson. 
AVhich is the largest order? Which order is most dangerous? 
What is the largest snake in the Philippines? 
By means of what does the snake move ? 
How many lungs has the snake? Arc they both developed ? 
How many lungs has the crocodile ? 

How many chambers in the snake's heart ? In the erooodile'.^ ? 
In the lizard's ? 
Are any of the lizards of the Philippines poisonous? 
How many times in one year does the snake shed its skin ? 
How arc the young of crocodiles and snakes produced ? 
Where (in what zone) do most reptiles live ? 
Why can the snake move so freely in all directions ? 
Where do crocodiles live ? 

About how many centimeters long is the wall lizard ? 
Of what does the food of the wall lizard cnnsisL? 



There were originally eleven orders of reptiles, but seven of them 
are extinct. 
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The common names for tliu orders now on earth are croc 
turtles, lizards, and snakes. 

The average temperature of reptiles is 40°. 

There are no snakes in New Zealand. 

Snakes are most numerous in the Tropics, and the largest known 
species is the anaconda {Eunectus murinus) of South America. 

Another huge snake is the boa constrictor {Boa constrictor) . 

Specimens of anacondas measuring over 9 meters may be seen 
in museums, pythons reach a length of 6J meters, while boas 
measure over 3 meters. 

While reports have been brought to naturalists of snakes measur- 
ing 10 meters, the best authorities doubt if so large a specimen 
exists. 

There are no alligators in the Philippines. With the exception 
of a small species alligators are confined to the New World. 

There are three main divisions of lizards— Geekones, Lacert^, 
and Chamaeleontes. The largest lizard in the world is the monitor 
of the Nile {Taranus niloticus) and the next largest is the common 
iguana of the New World (Iguana tuberoulaius) . 

There is only one lizard known whose bite is poisonous, and there 
is a question as to whether it is fatal to man and large mammals. 

This species is the famous Gila monster {Heiodernia suspectum). 
This lizard does not exist in the Philippines. 

In all forms of reptiles the brain is small. 
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AMPHIBIA. 

(DOUBLE LIFE.') 



EC AU DATA. 

(FROGS, TOADS.') 

The frog is found in the Philippines, but is not so commonly 
seen as in the temperate zone, where its movenii;nts and voice are 
veiy welt known. 

It is iRuch used for food and as a specimen for animal study. 

The trunk of the frog is short and thick and the head is flat and 
slightly depressed. 

Frogs are of a great many colors and vary from a green mixed 
with green to a yellowish brown with green spots. 

Notice the large round staring eyes and back of them you will 
see a little spot; this is the frog's ear. 

Look at the legs and feet of the frog. Do they appear to be 
made for defense, climbing, swimming, or running? 

How many toes on the hind foot of. the frog and how are they 
connected ? Are the toes of the front foot connected ? Has the 
front foot a thumb ? 

Examine carefully and see if the frog has ribs. How do we 
breathe? How does the frog breathe? 

Ihe tongue of the frog is very petuliar m that it is attached 
to the front pirt of the mouth instead of to the back part as it is 
in mammals 

TV ith this kind ot tongue the frog cin reach out very easily and 
catch iniects 

The internal organs of the frog are much like those of mammals. 
It hat. a itomach small intestine largi inte'^tinc heirt liver pan- 
creas and spleen 

'Literally woild iriliiile crocodiles KestrirteJ fo (rr^a toad? Hala- 
manders and newts 
'Tailiess 
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Tlie frog breathes by means of its lungs and its skin. The skin 
is well suited for that purpose, being well supplied with capillaries, 
and is also kept very moist. 

The blood of the frog is red as in mammalB, but the heart has 
only three cavities. 

The blood passing from the lungs and the blood returning 
from different parte of the body meet in the third cavity, but it 
passes out before it has time to mix mucli. 

The ear that I spoke of in the first part of the lesson is different 
from that of mammals. 

The spot you see is what would correspond to the middle ear 
in mammals, the outer ear being missing, as you notice. The 
inner ear lies in the head. 

The eye of the frog is very complete, having all the parts of the 
eye of a mammal with two protecting eyelids. 

If you touch the skin of the frog you will see that it is very 
sensitive, as are the nerves in the tongue by which the frog tastes 
its food. 

The frog in one of its changes is called a tadpole, and tadpoles 
are produced from eggs which are laid on the water. They are 
covered with a coat of albumen which protects them while they 
are being hatched. 

After the egge are laid the changes that take place are truly 
wonderful. When the first form comes from the albumen, outside 
gills are formed, hut later these outside gills disappear and inner 
ones are formed. 

After this the legs begin to grow, the hind ones first, and after 
the liind ones are well formed the fore ones grow out. 

The lungs commence to grow at about the same time as the legs, 
but the frog does not use them at this time. 

Wlien the legs are grown the tail drops off, the teeth grow, and 
the animal changes from a vegetable-eating animal to one that 
lives on insects. 

Another animal more nearly like the frog than any other is the 
toad. The toad differs from the frog in having a dry, warty skin 
and no teeth. 

The eggs of the toad, like those of the frog, are laid in the water, 
but you can tell the eggs of the toad from those of the frog because 
the frog's eggs are in masses while those of the toad are in strings. 
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Most toads undergo tlie same changes as the frog, but in some 
species of toads the changes take place in the egg and the toad cornea 
from the egg fully formed. 

The frog is very active and can jump about very rapidly, but the 
toad hops but a short distance or wiggles along very slowly. 

The life of the frog is spent in or near the water. The toad 
prefers the land and generally a dry place. 

Toads are insect-eating animals and relieve us of many of those 
troublesome pests. 

Toads and frogs are perfectly harmless. 

QUESTIONS. 

Where would you go to look for frogs? For toads? 

Tell how the tadpole is produced and then name the changes that 
take place until the tadpole becomes a frog. 

Tell about two very peculiar animals of this same class. 

^Vhy are frogs easily seen ? 

Have frogs and toads lungs, hearts, rod blood, digestive system, 
eyes, ears, and nostrils? 

What are the fore legs used for ? 

What are the hind legs used for? 

Which is the more active, the frog oj' the toad ? 

What is the difference between the skin of a frog and that of a 
toad? 

How are frogs used by mar ? 

In what way are both useful to man ? 

What is the color of the frogs you have seen ? The toads ? 

Have frogs and toads the power of defense ? How do they escape 
from their enemies ? 

NOTES. 

Amphibians are those animals whicli have passed from aquatic 
to terreetia! life. 

The frog has no ribs, and breathing is carried on by means of 
swallowing air through the nostrils. The mouth remains shut and 
the nostrils open and shut with each breath. 

The skin consists of a two-layered epidermis and an internal 
dermis. The outer epidermis the frog sheds periodically and then 
swallows it. 

The spinal column consists of but nine vertehne and an unseg- 
mented coccyx which has probably represented other vertfibrs. 



The frog has a well-developed nervous system. 

With some marked exceptions the amphibians are distributed all 
over the world, and the total number of known species is over 1,000. 
Of this 1,000 over 900 are frogs and toads. 

Amphibians are very defenseless, but they have excellent protect- 
ive coloring and in this way they escape their enemies. 

If you wish to interest the pupils you might tell them of the 
burrowing toad {Scapiophus holbrooki) which digs a hole in the 
ground and then lies in wait for insects. 

The Surinam {Pipa americana) is remarkable for the way in 
which the eggs are laid. Before the time for them to be laid the 
back of the female becomes thick, soft, and spongy. Then the male 
takes the eggs and deposits them in the skin on the back of the 
female, where they remain until they are hatched. A tiny but fully 
formed toad comes forth from the baxik of the female. After this 
the skin dries and is east off. 
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PISCES. 

(FISHES.) 



SQUALl—ACANTHOPTERI— LOPHOBRANCHI— 
SYNENTOGNATHI— PLECTOGNATHI— 

GlNGLYMODl. 

(sharks)— (■'sptny-finned")-(g[lls in tufts on arches)— 

(without spiny fins)— ("united-jawed" 

Fishes)— ("Hinge Jointed"). 

By far the greater number of the towns of the Philippines are 
situated on the coast or on rivers, and in these towns may be found 
a number of people who are engaged in fishing. Fishing is one of 
the great industries of the Islands, so the study of fish will be easy, 
pleasant, and profitable. 

Perhaps some day the plan of placing fish in the waters of the 
Islands and leaving them nntil they produce many others, or "plant- 
ing" small fish which are not to be caught until they are large, will 
be carried on here. If that time comes there will he an opportunity 
for young men to work who know about fish and their habits. 

Taking an ordinary fish we see that it is a flat animal somewhat 
pointed at each end, and having projecting parts which may be 
compared to arms, legs, or wings. 

We notice the body of some to be entirely covered with scales 
which lap over each other. 

In nearly all fishes we find prominent fins, so we will name them 
in order that we may use the names in describing our specimens. 

The one on the back is called the dorsal fin, and if more than one 
are found the one nearer the head is called the front dorsal and the 
one nearer the tail is called the rear dorsal. The front fin on the 
under part of the fish is called the ventral fin and the one farther 
back is called the anal fin. The fins very close to the gills are called 
the pectoral fins. The tail fin is sometimes called the caudal fin. 

The color of the fish is due to the color and arrangement of the 
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One of the most peculiar things about the fish is the way in which 
it breathes. The fish has no lungs, but takes the oxygen from the 
air in the water and throws off the waste matter in much the same 
way that the lungs of mammale do. 

We now find a different heart than we have studied about before. 
The heart of the fish is two celled. The blood is red and cold. 

The digestive apparatus of the fish is very simple. 

The fish has teeth whieh vary in different species from very weak 
ones to very large and sharp ones. 

The fish has an organ known as swim-bladder, the use of which is 
not yet positively known to scientists. 

The eyes of the fish are set in sockets, but they have no eyelids. 
The sense of smell in fish is very limited. The ear has no outer 
opening. 

The fish is propelled through the water by means of its tall, 
which does its work so well that the fish on coming to the top of 
the water is often driven several feet into the air. 

The upper fins help the fish to keep an upright position and the 
ones on the side assist it to go up and down. 

The young of the fish (with the exception of some species of the 
shark) are produced from eggs and as a rule they hatch in about 
twelve days. 

One fish you often see in the markets of the Islands is the shark, 
but of course it is the young one that you generally see. 

How does the shark's tail differ from that of most other fish ? 

The skeleton of the shark consists of soft matter which never 
becomes real bone. The shark has many sharp teeth. 

If you rub the skin of the shark from the head toward the tail 
you will find it smooth, but if you rub it the other way it will appear 
very rough. Sometimes when men wish to smooth wood or some 
other object they take the dried skin of the shark and use it as 
they would sandpaper. 

Another fish often seen in the markets is the sting ray, or as is 
is sometimes called, the "stingaree." 

This fish often lies near the shore in the mud, and at such times 
it is difficult to distinguish it from the ground at the bottom. 

The weapon of the sting ray is a sharp spine on the top of the 
tail. It can make a very bad wound. When fishermen catch the 
sting ray they usually cut the spine out so they will not get hurt 
by it. 
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The flesh oi the sting ray, like that of the shark, is used for 
food. What is tlie shape of the sting ray? What is the tail some- 
times used for ? 

Another well-armed fish is the porcupine fish, but fortunately 
these fish are not bo very common. 

The strangest of all fish is the little sea horse, a little animal 
found among the sea weeds at the bottom of the sea. 

The little sea horse is covered with a bony case of armor. It 
swims at all times in a perpendicular position and when it wishes 
to remain stationary it attaches itself to a seaweed by means of its 
tail. 

Another fish is to be seen often making long jumps out of the 
water and skimming along for some distance on the top. 

It will be very easy for you to get a few fishes and study them 
carefully. Be sure to record exactly what happens and bo sure 
that what you record about the fish is a habit and not an accidental 
thing it does only once. 

QUESTIONS, 

What are the organs of the fish called ? 

How does the fish breathe? By means of what does it swim? 

Name the fins of tlie fish. 

What internal organs has the fish ? 

What peculiar bladder has the fish ? 

How many cells in the fish's heart? What is the color of the 
blood? 

Name some weapons that fish have. 

How many kinds of fish have you seen? 

Is the shark good to eat? The eting ray? 

Is the sea horse a large fish or a small fish ? 

Is the mouth of the fish large or small? 

What are fish used for? 

Name ten animals about which you have studied, tell to what class 
and order each belongs, describe their outside appearance, tell the 
names and uses of the principal organs of each, the size of each 
animal, how the young is produced, where the animal lives (its 
habitat, not the geographical range, as anything demanding investi- 
gation should be local), dangerous or not, how useful to man; tell 
the uses of the different organs of each animal, its food and habits. 
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The ease with whkh fish may be obtairpd mukcs them desirable 
for e-xtended zoological work. 

Nearly 6,000 fishes have been arranged and classified. Dr. 
David Starr Jorden, of Leland Stanford Junior University, is one 
of the greatest living authorities on fishes and has classified over 
3,000 species. 

Fishes are distributed all over the world. 

The question has often been asked, "Do flying fish fly?" A 
little observation on your part will convince you that they do. 
The flying is accomplislied by means of a vibration of the great 
fins somewhat similar to the movements of the wings of an insect. 

Sharks number about 150 species and vary in size from 3 meters 
to 40 meters in length. 

Of these but a few are man eaters. 

Fishes arc sometimes classed in suhclasseB as lung fishes, bony 
fishes, ganoids (armored fishes), chimeras (old forms reaembling 
sharks), and cartilaginous fishes. 

The fish that pursues the flying fish is called a dolphin, but it 
should not be confused with the mammal frequently seen sporting 
near ships. These true dolphins, whales, and porpoises are not 
fishes but mammals. 

The extreme length of the different epecimens are given in centi- 
meters. The other measurements may be readily obtained by 
comparison: 
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